Pituitary TSH, LH, and FSH are well known as glycoprotein hormones, and the common precursors for ACTH related peptides have been shown to be glycosylated (Eipper et al., 1976 ; Eipper and Mains, 1977) . Recently, several biochemical reports have emphasized the significance of glycosylation in the process of the biosynthesis of pituitary hormones (Loh and Gainer, 1979, 1982 ; Weintraub et al., 1980 Weintraub et al., , 1983 Budarf and Herbert, 1982 ; Hoshina and Boime, 1982) . However, no morphological studies, which enable comparison of the fine structure of cells secreting simple pro teine hormones and those secreting glycoprotein simultaneously on the same section, are yet available to show the significance of glycosylation.
Tunicamycin is an antibiotic that inhibits the glycosylation of asparagine residues in glycoproteins, interfering with the formation of the N-acetylglucosamine-lipid intermediate (Takatsuki et al., 1971 (Takatsuki et al., , 1975 (Takatsuki et al., , 1977 . This would therefore be a useful tool to study the mechanism of glycosylation. In the present study, fine structural changes among TSH, LH/FSH, ACTH, GH and prolactin cells were compared in terms of inhibition of glycosylation by tunicamycin treatment in order to evaluate the physiological significance of glycosylation. 
Results

ACTH cells
The most frequently observed type of ACTH cells in control rats is characterized by 1) stellate or irregular cell shape, 2) low arrangement of secretory granules (about 200 nm in diameter) along the cell membrane, and 3) poorly developed cell organellae. In response to tunicamycin treatment, decrease of secretory granules was noted in only a small proportion of ACTH cells. In most of the ACTH cells, scarcely any changes were noted in cell shape, secretory granules, and rough endoplasmic reticulum (rER) in GH cells GH cells in normal rats were of oval or spherical shape, containing well-developed lamellar rER and numerous secretory granules with diameters of 300-350 nm and high electron density. No difference was noted between each experimental group receiving different doses of tunicamycin and in the controls as to cell shape, fine structure of cell organellae, and the number of secretory granules (Fig. 2 ).
Prolactin cells
Immunoreactive prolactin cells in control rats were divided into two types on the basis of the morphology of the secretory granules. One type consisted of cells containing polymorphic or irregular shaped granules with well developed rER and Golgi apparatus, and the other consisted of cells containing spherical granules (up to about 150 nm in diameter). Cell organellae of cells of the latter type were not prominent. In the experimental groups of rats, no changes whatsoever were found in the fine structure of cell organellae such as rER in both cells with polymorphic secretory granules and those with spherical granules (Fig. 3) 
Discussion
The possible mechanisms of a glycosylation inhibitor, tunicamycin, to cause morphological changes of anterior pituitary cells are supposed to be as follows ; 1) inhibition of structural glycoprotein of cells among glycoproteins synthesized via lipid intermediates, 2) inhibition of secretory products, or 3) influence on the synthesis of glycoprotein enzymes participating in the synthesis of these proteins. If the primary influence is on the structural glycoprotein, a common •~ 4,300 (Fig. 2 However, this possibility can be eliminated by the fact of no morphological changes of GH and prolactin cells. Considering that the sugar chains of glycoprotein enzymes do not participate directly in the appearance of biological activity, but merely play the role of maintaining the stability of biological activity within cells (Rupley and Scherage, 1963 ; Szewczuk and Connel, 1964) , and that GH and prolactin cells showed no changes, the influence of the sugar chain on the enzymes appears to be minor. 
